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EXTRACT FROM VOTES AND PROCEEDINGS' OF THE HOUSE OF REPRESENTATIVES.
No.. 204 oF 6rit DECEMBER,, 1921,

13. Pusric Wonks. ComuitreR—REFERENCE OF WoRK—FEDERAL CaPITAL CITY—SEWERAGE—MME, Groom moved;

pursuant to notice, That, in with the ps

of thie C Ith Public Works Committee.Act

1913-1814, the following work be referred to the Parli

investigation .and roport thereon, viz. :—Sewerage, Federa
from Centre of City to connect with main outfall sewer.

atary Standing.C i on. Public Works: for-jts. *
L. Capital—Construétion of MainIntercepting Sewer

Mr, Groom 'having laid ou the Table plans, &c., in connexion with thé proposed work— ‘ 4

Question—put and passed.,

MAIN, INTERCEPTING SEWER FROM CENTLE OF THE
" CITY OF CAXBERRA TO CONNECT WITH MAIN
- OUTFALL SEWER.

REPORT:

. The Parlinmentary Standing Committee. on Public Works, to which the House of
Representatives referred for investigation. and report the q‘uestion of the
construction of & main intercepting sewer from the centre of the City of Canberra
to connect with the main outfall sewer, has the honour to report as follows :—

' INTRODUCTORY. .

1. In March, 1915, the Parlismentary Standing Committee on Public Works submitted to
Parliament a repori on a proposal to construct a main outfall sewer from the western boundary
of the city. to Western Creek, a distmice of approximately 8 miles. After exhaustive investigation
of the:project, involving also the question of the treatment of the sewage and the disposal of the
effluent at Western greelc, the Committee recommended that the work be proceeded with,

oo B PRESENT PROPOSAL.
2. It is now proposed to proceed with the next.stage, namely, to construet & main intercept-
ing sewer on the South side of ‘the Molonglo River from the western boundary of the city to a
oirit 'approximately in the centie and directly opposite the proposed Parlismentary group of
uildings, & distance of a little over 2 miles. Ifrom this point in the future will extend two main
sewers—one on the northern side of the river ultimately extending to Duntroon Military College,
also taking in on its way sewage from Acton and the proposed civic centre, and one on the
southern side extending to the Power-liouse and Eastlake sections.

It is intended that the section of the sewer now proposed sliall be a continuation of that
previously reported upon and approved by the Committee, namely, oviform in shape, of a size
5 £t 6uin. by 3 ft. 8 in,,.and constructed-of concrete. *

: ESTIMATED COST.
. 3. The estimated cost of the section now under consideration is £66,000, and the time
seﬁv down for completion eighteen months from the date of commencement.

ca

) REASONS FOR THE PROPOSAL.
4. It was explained to. the. Committeé in evidence that the reason why this proposal is
brought: forward at the {)resent; time is that it is desired that this sewerage work be pushed, forward
so that it may be completed by the time that Parliament may be expected to meet ab Canberra.

"By that time it is anticipated there' will be a considerable }l)jopulatmn to be provided for, and
t!

instead of having makeshift arrangements in the shape of earth closets or numerous septic tanks,
the sewage from the G‘ovemmenta‘f block should be delivered into the sewerage system. It is held
that this.can only be done by making a start with tlie section now proposed during the present
year, - - )

R COMMITTEL'S INVESTIGATIONS.

H. After taking evidence in Melbourne, a Sectional Commiittee was constituted, and four
members left for Canterra on the 16th December, 1921, where the proposed line of the sewer
was. traversed as nearly as possible, and further evidence. was taken frcm the Director-General
of ‘Works, and the Chief Engineer, Department of Works and. Railways. Subsequently the
Sectional Committee proceeded to.§ydney and obtained eyidence.from Messrs. de Burgh,.Sulman,
and Ross, members-of the Federal Capital Advisory Committee,
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6, Size of Sewers.—In the course of evidence, it was stated that this main intercepting,

sewer has been designed of a size 5 ft. 6 in. by 3 ft. 8 in., so as to be capable of ‘taking the-sewage
of'a population of from 100,000 to- 125,000 people. ’

7. From the terminal points of the section nowproposed junctions will lter be effected with
other main sewers from the ¢ity—pne;taking:the flow from the northers . : the ofher the
flow from tlie southern area.  Tha spproximate size of these sectional mai il probably ‘be
3 ft. 6in. by 2 £6, 4 in., and the reticulation leading off from them will be still further,reduced

o B P ki : ' h

in size,

... 8. Gradient.—The giadient of the outfall section and ‘the, pétitiqn ppw uiﬂel'ﬁ CD)ISiHeT&tio;l
will be 3 feet to the mile. The gradient of the branch sewers has not yeb been deternined, but
will probably be.a little steeper.

9. The distance from the outfall at Western' Creek to the most distant locality of the: city
to be sewered will be.about 8 miles, - s .
IARIRI y €t L .

. 10. Completed Cost‘.—As‘.,t]:‘;ne fact that the sewering of ‘Chnberra is being undertaken in
sections may lead to some misconception as to the estimated cost, it may be well to-give some idea
of the-total cost: of providing the sewerage. facilities' for the City of Canberrs, as projected in: the
Report of the Redera) Capitgl Advisory Committee—

(@). On the main outfall, from the city boundary to ‘Western ‘Creek, the £

sumrof .. - - . . . 36,000
has already been expended, and it is estimated that a further .
sumof .. . . . . .. . 50,000
will be netessary to complete it.
() The section now under consideration, which will terminate near the site L
of the proposed hostel, is set down at .. e ... 66000
- {¢) Fhe southern miain seiver section, which will servé the area set apart ‘
for Parliamentary and Adminisgrative. buildings, is estimated
to-cost RS . T .. 25,000
" (d) The southern main sewer section, funning from Federal-avenus to the o
vicinity of the Power-house, is estimated to cost . 20,000
(¢) The south main sewer, Eastlake section, is set- down at . .. '92{500
{f) The northern main sewer, crossing the Molonglo River; skirting the ‘
: north side of the Omamental Lgkes and taking in sewage fromt,
the civic centre and Acton, is estimated at . K .. 55,000
. (9) And:the northern main sewer extension, taking in Duntroon Military
. ollege, is set down at .. e e o .. 40,000«

This makes a.total, excluding treatment works, sub-mains, and reticulations of £314,500.

M. TPreatinént Works—The Gommittee was'informed in evidence that.the cost of the treat-
ment works to be established at Western Creek had been roughly estimated: at £8' per héad of the
population to be served, or a total of £54,000 for the 18,000 people estimated to be resident in:
Canberra at the end of six years {rom tlie- date ofithe cominencement of continuous work. This cost
per head will decrease as the population increases, bus.to. what extent.it-is difficult to estimate.
However, the estimates in this regard can, at the present time, be taken only as approximgte; -
as no finality has yet been reached as to the actual'system of treatment to be adopted. . -

19, In submitting to Parliament in 1915 its report on the Outfall Sewer at Canberra, the

Cox‘nmittee‘ stated :—

“ Although in the course of its investigations the Committee gathered some valuable:

* information as to the various styles of septic tank and systems of treatment of sewage,

it realizes the rapid strides being made in sanitary science and. refrains. from suggesting,

the adoption of any particular system, in view of.the fact that what is considered the most
up-to-date system at the.present time may be. superseded by 4 more efficient gystem
by the time it will be 'y to erect.treatinent tanks at Western, Creels,

The Committee, however, strongly recommends. that immediately. prior to the

date on-which it is proposed to érect treatment ‘tanks, exhaustive inquities be. made

witha view to theinstallation of the.most-up:to-date system thien obtainable.”

v

e gt B N LT ©

" 15" Although cm;sider_ublp improvemeht in the treatment of sewaje has taken place sincd
that ‘Be'p,s)tb was presented, the information placed before the Conimittee leads it to the .opinion
that even the most impreved ntethods of to-day are still largely on thefr trial.

* 14 Uiider these eiredingtances, it is recdmfnei,ld'«\éd‘ that, when the time is approaching:
whién 1. Will: béeomeé ecessary -to inistal treatment works, that particular question be the subject
ocfi 4 iu'ﬁﬂibi‘ veféteties to the Committey, so that this inost efficient system then available may be:
adopted.

15. Reason for High Cost.~—The cost of instelling the sewerage system at Canberra might
havebeenconsiderably reduted if early dettldment had been restiicted to the south of the Molonglo ;
bus the.general concelisus: of opinion is:that, to preserve thie integtity of the premiated design,
it is necessary to develop the ateds riorth and-south: of the Moloniglo River simultaneously. With
this opinion; the majority of the Committee concur, but the result is that it involves the construction
of long ledgths of ‘sewer main for the purpose of conveying the sewage from widely separated
centres, ~

* In the early stage of devellbp’menb,,it {s,pmbnble that,oni accouht.of the small amount of
sewage o be carried, the mains will be need to be flushed periodically, but the Committee was
assured that this would have no'deleterious effect on the treatment at Western Creek.

16. Local Trealment.-- Consideration was given to the question as to whether, forsome time
at least, the sewage from the City of Canberra might not be dealt with by local treatment tanks,
but in view of the-determination of the Government to proceed continuously with the work of
establishment of the Federal City, the Committee is of opinion that if the anticipated development
of Canberra, as-outlined in the Advisory Committee’s Report is realized, local treatment tanks

! would be neither satisfactory nor desirable:

17, Construction—It was ascertained in evidence that practically the whole of the.
construction will be done by tunnelling, Any considerable amount of open trenching is said to be
impzobable, because of the depths at which-the mains have to belaid, This depth is determined

Jby the-gradient and the points to which fhe sewage has-ta be taken.

Careful consideration was given to three alternative systems of constructing the sewer.
One was to continue what had already been commenced—a massed concrete sewer built in situ.
Another was to have » brick lining with a concrete invert, and a third alternative was to use
reinforced conerete pipes.

Tt was stabed, however, that the cost of bricks made it impossible for a brick sewer to be
constructed as cheaply as in concrete, because for the conerete suitable stone and sand is at hand
locally, and, again, with bricks there is always a. difficulty of having two trades, that.is to say,
bricklayers and their labourers, working in the same drives as concrete workers.

Pro-cast massed concrete pipes would have to be of such a thickness and weight as to
make it extremely difficult to get them into the tunnels, and re-inforced concrete pipes offer much
the same difficulty, in addition to beingvery-costly. -

1t was stated in evidence that the estimated cost of the mains under the various methods
considered would be—
Massed conerete n siti, £2 17s. per foot run of tunmel 5
Re-inforced concrete pipes, £4 3s. 6d. per foot run of tunnel ; and
Brick, £3 16s. 6d. per foot run of funnel,

Under these circumstances, the Committee agrees with the departmental proposal that the
main sewers shall be constructed of concrete built e sitw. ..

18. Financial Aspeet~ -The Committee finds' some difficulty in reviewing the financial
aspect of this project by reason. of the fact that the espenditure on sewerage at Canberra will
be digproportionately large per head of population in the early stages, because mains are being
provided suitable for a seyerage system of a city of 125,000 people when the population of Canberra
18 unlikely to reach half that figure for many years. |

Infaking this action, the Committee considers that commendable foresight has been shown,
but nevertheless it is dbviously inequitable that the early residents should be rated at a figure
¢ommensurate with the cost of the full service.

Owing to the unique position Canberra. occupies.in that water supply, storm-water drainage,
sewerage, &c., are beingestablished to meet the ultimate need of the city, when the service required
in the %rst decade may be a fractional part of the completed project, it; is certain that, for many
years, these city services will be run at-e.loss,
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Fomsibly some méthod will have to be devised whereby a-rato is struck under which rate- '
pei.l}fexs willbe able for the sanve amount as théy would have to pay if the full number of people,
which the system is capable of serving, werc in residence—the Commonvwéalth itself being
tespom;x}l])lle for the difference hetween. the amount collected and the actual amowit required. -
1is might be met by the establishment of a fund thing in.the nature of a city service
fund, which might be debited swith the expendifure above referred to. and credited: »\{iﬂi‘ the;,

proportion-of tlie increase in'the value of eity 1 ‘hich: ) 4 i
P s ue of ¢ity lands, which-should be brought aboyt by the ex@tence )

- Srie
RECOMMENDATION. o o
19. Teking all the facts of the case into ideration, the Committeo agreed to’
recommend'that the departmental proposal for the construction of a main inbercepting-se\%er. fromy
the centré of tl‘le‘cngy to connect with the main outfall sewer be adopted.,
. o H.‘GREGORY,
Chairmah_.',‘ )

T .
Office of thg‘ P:z;liamentary Standing Committee on Public Works,
P t Houge, Melb , 6th April, 1922:

(Taken. at Melbourne.)
' WEDNESDAY, 14rn DECEMBER, 1931,

Present:
o Mr. ‘GrEgoRY, Chairman;
, Senatoi- Plain, Mr. Mathews,.
-+ Mr, Bainford, My, Parker Moloney..
?étcy ‘Thomas Oweri, Director-General. of Works,

Department of Works and Railways, sworn and'
sxamined..

1. TG, the’ Chairman.—The sewerage work at Can-
bérra, proposed to be undértaken during the forth-
coming twelve mouths,. is the completion of the outfall
sewer which has already been approved by the Public
Works. Committee &nd sanctioned by Pgrliament. The.
fundamental basis..of the scheme is the removal' of
sewage by water carriage to the outskirts of the town
in- contra-distinction to: ahy system which. would treat
it within, the. limits .of the town., The outfall sower.
is: proposed: to be. completed; to. Western Creek, where
thero-are areas considered: suitable for the. treatment. of
the' effluent from ‘the-sewerage in contra-distinction to:
the treatment of crude sewage. The longth of sewer
approved by Parlisment from point A to the outfall

- at Western: Oroek. is, roughly, 3 miles, This portion
of the work. was partly comploted' several years ngo.
A great deal of the tunnélling has been driven and 2
considerable section has beon lined. "The treatment of
the: sewage ab Western Creek will' be biological, fol-
lowed by spreadinig the effuent over the surface of the
ground, ivith two objects in view; one, to most fully
complote the: purification; and' the other, to avoid any
possibility of the.sewage effuent being discharged into
the Molouglo Rivér in any objectionable condition.
The Department, when the matter was submitted to
the Public Works Committee and approval was given
to.the works, continued the construction of the outfall

g o v
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is first dealt with biologically, and it wes onfy‘
the subsequent effluent: that is distributed over the sur-
facerof the ground. Hoivever, all that has been settled
now. The Government have adopted the recommenda-
tion of the Public Works Committes, and the main
outfall sewer is to be proceeded with, together with the
construction of a section from point A to -point
B, which ds the corollary of the construction of fhe
eeotion from point A to the outfall.  This section
is to~be-an oviform: sewer, with internal dimensions. of
5 fi. 8 in, by 8 ft. 8 in. It is also proposed to con-
strnet this form of sewer from point A to point B:
running towards the city. The work proposed to be
done during the coming twelve months will consist
principally of the completion of the section from point
A to-the outfall. This work has already been approved
by Parliament. The work of building from point A
ter point B could not be teken in hand without re-
feronce to the Public Works Committee. Although
the main expenditure will be incurred on the section
from point A to ‘the outfall; money must also be
spent on the A-B-section, which is the work the Public
‘Works' Committee hes been agked to report upon. Wo
are in a difficulty owing to the fact that all work upon
the sewer was stopped by the Government, and the
Department has. never known whether that deeision
would'be reversed. When work was: stopped all ladders
were removed from ithe shafts and all plant was ve-
moved, Expendi will be involved in replaci
these ladders: and in: inspecting the condition of the
drive and shafts. Wo expeet that a good deal of the
tunnelling will' be in a very fair condition, because
it was driven through hard blue rock, but s
some of the ground passed through is softer decomposed:
rock, n portion of the work may have fallen in. Pos-
sibly some of the shafts may have fallen in. However,
the damage cinnot. be disclosed until an investigati
is made. When it was announced that work wae to be
resumed' upon this sewer, L secured approval for an
diture of a_sum of money to ensble this investi-

sewer-until a Royal. C g Wwag. .app d, and
the. Royal. Commissioner reported that he considered
the schems for having: an ‘outfall sewer should be. re-
placed:by a method of treating the sewage within: the
city area: [ need not deal with that matter. The Com-
mittee has seen the report of the Commission and the
report of Mr,, do Burgh, a member of the Advisory.
Committee, who. was:asked to look into the matter and
dubmit' a report. His. report is attached to the first
goneral repott of the Advisory Committee. The
opinion of the Royal Commissioner was that an intoler-
able. nuisance would- arise if ctude sewage were dealt
with at Wostern “Creek; but the Public. Works Com-
mittee is concerned ouly with the Department’s
original: proposal for the treatment of effuent and
not ‘crude sewage. I was not-able to:make the Royal
Cofamissioner realize that. X had nevér proposed the
distribition over the land of anything but effuent, and
the -téport givéh againsb the system of sewerage sug-
gested by the Départment was hased upon a false as-
sumption that the’ treatmient of crude sewage had
been: intended, whebeas the approval of the Public
Works: ‘Committee hes been based upon the dis-
tribution. of the efffuent only.

The crude sewage:

gation to bo undertaken. The outfall sewer was de-
signed to- be large enough to take the sewage of a
population of about 100,000. My evidence before the
Public Works Committee, years ago, wag. that it was
designed to tnke the sewage of 125,000 people. Mr.
de ' Burgh estimates the number at 100,000, It is
proposed that the sewer from point A to point. B
will be the same size as the sewer from point A to
the: outfall, namely, 5 ft. 6 in, by 3 ft. 8 in, but the
sizo of the branch sewers running from point B to
the south-cast .of the future city, and from point B
tn the north of the proposed city will he 3 ft. 6 in.
by 2 ft. 4:im. Tho gradieat of the outfall section
and from point A to point B. will be 3 foet to the
mile, The gradient of the branch sewers from point
B to the south and to the narth is still under con-
sideration, It is possible that it will be a little steeper
than tha gradient from point B to the outfall. The
estimated: cost of coustructing the sewer from point
A to point B is £6. per lineal, foot, which includes all
accessories, for instance, the cost of shafts and man-
holes: We cannot estimate what sum will be required
tormake good anmy ‘excestive damage or detericration if



such has. occurred in the portion of the sower already
constructed botween point A and the outfall, but the
Chief. Engincer (Mr Hill) thinks that the estimate of
£6 por lineal foot should reasonably includo it. In ac-
cessories, I include replacements and the wiring up
of tho motors for the {‘(im_p:essops These compressors
are still in stock, bt e rtain ¥ pén outs will be
nooessary.  What damiage his bded dohe’in’the shaft
ing and tumelling will be ascerlained within a few
woeks after resuming work. As the crow iliss, the pro-
posed hostel wiil be about 4} miles from..the site of.
the efffuent treatment. The Melbourne system deals
with crude sewago, whereas, at Canberra, tho proposed
trea will "bo biologieal—t is, septic—-after
which, ‘the effluent will' 'be filtered .and pumped over
the.surface of .ground. Normally, there should be no
nuisance: from the efffuent. It will: have. very small
manurial effect,. not ‘any more than water has, Tho dis-
tance from point A te.point B is 11,000:feet, 0 that.tho
cost of the proposed’ sawer ‘between: those points, at the
eatimate of £6 per.lineal foot, will be-£66;000, Already
£356,000 has heen.spent on- the sewer between point A
and the outfall. . The heavy .expenditure is probably
duye. to the .Iarge area which the city is proposed, to
cover, .

-2, To Senator Pluin.~—A great portion of the tunnel
already completed between point A and -the. outfall is
driven and lined. The concrcte is built - sitw, We
have already driven for 14 miles, and more than half
of that distanés has been lined. 1In addition, shafts
bave been eunk to carry on further tummelling, so
that a fair proportion of the work had already ‘been
completéd, at a .cost -of £35,000, when work was
stopped.. I do not anticipate that much damage has'
been done to. the unlined portion, because the tunmel-

has: boon suggested to me by somo people who have
been acenstomed Lo reside in places whero the earth
.ystem hns been in vogue, that we could establish such
& systum at Canberra in- the meantime, but I do not
think that DParliament, when it came to sit at Can.
beren, wyuld thank the Adyisory. Committee or the
A@ua’ka Departipent for the establishment of an' offensive
aud capcustve earth system, or temporary arrangements
fu. warth closets, when n sewernge syslem was to- bo.
brought into existence within a year or two. Thore-
fore, the Advisory Committee rocommends pushing on
with section A ‘B. The proportion of expenditure
upon the section from point A to the outfall and upon
aseclion A—B will depend upon how we can get at the
former section. At the present timer I camnot give a
deﬁnit; statement as to how much, money will be spent
on each.

4 To Mr. Bamford ~+We thave given consideration
to the Kaustine system. The cost per unit is con-
<iderable, and T do not think that it would be a.good
syatem to instal. T do not tknow of 'ﬂhj 'otlie:x‘ iiethod
1, ~which the matter is rendered absohitély odorless
and innoctous without water. It is a most excellent
system in cortain circumstances,

5. To the (hairmaw.— Even if we push' on with sec.
tion A - B. the Advisory Commilteo considers that the
proposed hostel would need some temporary ireatment,
ponding the completion of the sewer, beeause we could
not get the work sufliciently advanced if the building
be proceeded with at once.” Bub thée establighment of
temporary treatmont works for the hostel wotlld not e
as difficult or as expensive as would be 'the works
necescary for treating mn apea such as the govern-
mental qgroup: A small but effective plant for ‘the
h:ygtell asuld be 56 located that when the ain' sewer

ling was, through hard rock

L p
in regard. to that portion which passed through decom-
posed. rock,

‘8. Po the Chairman.—I have brought with me a
general plan- of the proposed sewer, based on a con-
tour plan which is faurly accurate, but the final longi-
tudinal séction must be based on a detailed survey
which has not yet' been completed. I think the Com-
mittee can get all the information it desires from the
lay-out on ithe contour plan. It will be accurate to
within a few feet in regard to location, and also in
regard. to depths. Until the street surveys are carried
out by the Surveyor-General, jt is-mot feasible to lay
out. the .exact location of the sewer and. its manholes.
Full details cannot be ascertained until we have sunk
shafts, following on computations of the survey of the
surface, ‘These shafts will disclose exactly the nature
of, the geological formations through which the sewer
will be run, iut from surfaco indjeatjons and the banks
of the Molonglo, we have sufficient to guide us in
making an gstimate of £8 per foot. I liave brought a
play showing to a larger scale the section A to B,
and showing the relationship of the propoced sewer
and the manholes to the lay-out of the adopted plan
of the city, with such deviations as are necéssary or

ticipated fiom an enginecring point of view. In
addition, I ‘have lrought a rection of the sewer, the
surface levels being adopted from the contour plan.
Tt discloses «the depths of the wanholés, I have also
brought 2 plan showing' the typical manholes and vent
pipes. I may mention, at this stage, tho reason for
bringing before the Committee a proposal to construct
the sewer from point A to point B. Under the schems
of the Advisory' Committee this particular sewerage:
work must be pushed forward against that time when
Parliament may bc expected to meet at Canberra. By
that time, 'of cour e, thera .wnmuld be & considerable
population to e provided for, and- instead of having
makeshift arrangements. in the shape of earth closets
or numerous: septin tanks. the spwage for Parliament
House could he delivered iuto the sewerage system,
This could only be doae by making a start with sec-
tion A—B during the forthcoming twelve months, It

ly pussed 1t tho sewage could ,bo discharged
into it. The lay-out of the meinsewers from. point. B*
northward and do the south-east accords with: the
general principles -of development suggested by the
Advisory Comnittee, and although the Public Works
Conmuttee is not .considering them now, it may by of
interest to know that the area Jfor the civic contre.
can-discharge its sewage into the noithern branch sewer.
Tn tihe meantipe, for the development that takee
place, il maﬁ be necessary fo instal a temporary ex-
pedient. When the work’ of, sewering the whole area.
was first taken into consideralion the Department con
sidered that it had to provide means for permitting
people to live in the area, and, therefore, it was necey:
sary, as with the water works, to make an carly starf
with sowers, so that the work would b well in'haid
before setilement came about. Of course, partly a§
the outcomo of tho war, the Governmenult could not
proceed with the work, and, in contequence, we are
now puched for time. For that-reason, I recommended
to the Minicter that, instead of devoting our opera-
tions entirely to-the outfall section, we should alsb pro.
ceed with: the intermediate section, aud do as much as
we could in the present year,

6. To Mr. Mathews—It is suggested that the firdt’
devolopment of settlemetit should be té the ndrth-east
of the civie contre, i the location Mr. Grifin calls’
No. 1 Neighbourhood, and which he also proposed to
devalop.  'The development suggésted by the Advisory
Committee in itx report, to the soulh of the Molongly
wonld lie o the south-east of Kurrajeng, the site of
tho: Capitol. ' '

7. To the Charrman—There are three sites, for pro-
posed railway. stations. The first. is ab East Lake, less,
then a mile to the south-east of tho power-house, The:
socond is the. proposed’ central station:-on the north of.
the Molonglo, and about half a mile to the-west of .the
Military College. The third s the civic centre. station
to the north of the hill known as Vernon, and- about.
half a mile from the Molonglo. The Adwisory -Com-.
mittes proposed a temporary railivay station .on: the
north: side, A permarient station canuot be provided,
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kaoguse the ling, at, present is on, o temporary grade

’mrﬁatéxgi ll‘b& a ;’l‘nken line. FuI: oqnystﬁm,im’:
purposgs, ‘the ‘railway will prove of great value, ‘At
Lontion will be given in the early .ages to the
collaétion of sewage an the nurth sdo. I first cats

matod that the scheme would qupe with the sewage of
a population of 125,000, und T 'am sull .tished that
it will do so, but it might be butter tu estimate that
it will gope with a_population of et cen 100,000 and
125,000, Of the worl already ewmuplted, neaily all
the shafts aro sunk, and half of the cumud diiven ha:
been’ lined. The Depaitment had wnder very close
considération throe altornative systms of building the
équer,‘, Qne was to continue what liad already Leen
commienced—an. éntirély concrete sewer. .Another was
to- have a_congrete invert and a Lrick sewer in two
ritgs, * A third alternative was to use reiuforced con-
eréte pipes. We came to the conclusion that for
this, size of sewer lining with concrete in st was the
beit method. to adopt, and the estimate I have aun-
rqilb\}c.l, is for a concrete sewer. I have not ab:olutely
finglized. the matter. I hed hoped to be able to um
bricks, bif, on the costs of construction submitted to
me, at the present time, a brick sywer would cost inore.
The price of st plastic bricks is £3 18s. per thousand.
We could make a dry-pressed. brick at a les  cost.
We-have in hand a good wmany arch bricks which coa
loss, because labour was not so costly at the time they
were made,, but I would not like to say that hard,
dry-pressed bricks would he the bost to we.  We
adopted soft plastia bricks, because we weve at Limes in
formations. in whioh we came across indications of time,
ond this kind of brick oliminates any ill efiects from
that gource, It avould certzinly g down the con
of bricks if we adopted, dry-pressed. ‘The price of bricks
in. Melbourne is-:over .£3 per thow:and at the kilus,
but. the hrick produced at Canberra s superior. To
some extent, that i+ due to the fact that we have
the shale right alongside, but it is mainly because we
have. installed’ a plant capable of turning out a very
high quality of brick. The grinding is wuch more
costly as we oarxy it out, Cool fuel . very cntly.
Wages are considerably higher at Canberra. Thus,
we, %np,,ve oxtra expense lo contend with as compared
with. Sydney brickmakers If the manager of the brick
works could get his bricks away as soon as he coula.
make them, it would not decrense the cost of pro
duging, them, but wauld simply reduce handling
chatges, As. soon as we can pef definite areas laid
out for cottage constiuction, bricks will be delivered
straiglit from the [Kilns to those arcas. I was very
anxious to use bricks for the sowers, hecause I could:
get direct delivery, from the kilus, and then, when this
work was completed, we-conld gel divect delivery irom
the kilng to the hostel or the schools. or colleges, but
b is gitestionable whether b:ic!;i even at the lowest
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price at which they can be produced, could compete
with conerete in the sewer, because for the concrete we
have the pggregate and sand ab yery low cost, whereas,
ith bricks, there is always the difliculty of having
‘tindés working in the gn 5, that ig to suy, brick-
layéts' and' their labourers working in. the same drives
a8 cohereté wotkers, In any cave Lhe manholes mus
b6 put dowh in conerete, The pre-war cost of build-
ing these sewers was £3 per lineal foot. Wi estimgte
that "the, work will hew'cest £6 per lineal foot. ‘The
estimated cost, of the sower fromt point A to point I
is £66,000. This section follows the roud formation
as far as, i le. T canngl give an estimate of what
will' bo the likely ¢det of complating the sictien from
ofnt” A 8 thé outfall until the damage has been
mvéstigited, but we gu'-‘é providing £50,000 to com-
plete. the seetion, on' which 253,000 has already been
spent. Thig is exclusive of th- coct of the treatment
plant. The. original estimel d cost of the treatiment
plant wis £32,500. We sere then working on the
Emsis of a,population of 25,0, put th> outfsll worke.
tatks, ‘and pumps, for 6,000 peopls would éost
£18,000. We now estimate that & Iurther £38,000-

will be required for ocutfall works, tarks, and' pumpy
for o tota] pupulation of 18000 With a greater
popalativh, the Blued has o 1o w1 further for

distribution,  Under Mi. Oliers i, the efiluent
from ‘the apt™ tan’ wa- o be Jivhaned mto the
Moluuglo. If ie puary thals b oaurhy were cotab

lished fct 1000 te) are Lkhely to vot a eon rderable
ameof mongy  For TE0M we can biclugnally treat
the stvage fe. A 100 ofle T contenlod, 1o regard
tn the properod U tivent at the Yorahda Crek,
that the o woud b gteates tan ~oull Ve the in
teted p.x{‘nblb on the extra enperditure upon the ad
Jtivaat Logth of oaffall ewer rogin 1 fur putting
the tfeatment works in a -uitable Toaton T woull
foed o go into dstals, vhick T Yo oot with me now
to how why it w !l ront {30000 y tro provide for
an extrx 13,000 people In the early stages it will be
neelssary to' oxtend the hranch sewer southward from
point B to point D at the followng cost, point B'to
peint C, £25,000, point C te poinl D, £30,u00 It
1 al:o ba pece sary to extend fiom point D north
to peiut T (Prospect Park), at o cost of £55,000
Lach of these Lranch sewers will he 3 ft. 6 in. The
work upon seetion point A to B will be mare expensive,
' crige of the lavger size and greater length of the
sewer, Bventually, the sewer will run to the Military
College nnd Ba-t Take The levels will permit of its
being done, but we are not cateriug for that work
in the earlier stages. Approzimately, the total cost
of the main s xr- and Gestment plaut for 20,000
people will e £270,000. In regard to Mr Oliver’s
s hews, my opinion i that ne comnumity would put
up with ireatment works within: its avea, that is, on
a pormancnl Lasis.  The srdin eutation proces- recom-

«l 4 Vy him would entail the removal of a lot of
ludge in a semi-finid or dry state, and in either stage
the process would be extremely objectionable  The
Sludge would have very little utility as a manure, I can
quote the opinion of Mr Karl Imhefi, whick I did
not have whrn the Roya' Commiseirn was taking evi.
d nee o this point Tt is an estract from the Metro-
politan Sewerage Commi ion of New York, dated the
30th April, 1916 —

Karl Tmhofl cuusiders that th, Euwcher tanks
would ptubabl, hold buck onc Lalf of the cludge,
and that whivh would b. reland would be more
objectionable than that whid «caped.  Their
eiliceucy might be augueuted the wwe of
éhomals, this wonld require that the sludge
chambors be increased.

In the qutlying districts of the city, Ewmscher
tanks could, in Dr, Imhofi’'s opmion, be advan-
tageousk d with | lating  fillers, 1n
the: city linmuts; filters of this type would not be
admrable, beeanse of the larger aieas 1equired
and the nuwsance from odour- and flies which would
bo practieally ceitatn to-arise from them.

Tt was the “ Banacher* which M Oliver propesed
for Canberra, and whick 1 opposed all 1 could
Torth s the only Big centre i Australin where
<ewege is biologically treated withiv the eity
avea, and ihere llaz been quit a  agiabo-
there to got the State Goveramit o abule the
nuisanco created by the lanks, Seplic t nks can b
estallished aaywhere.  The > wll e nc d.letericus
offect from the earriage of sewage for the distance we
propo e, and I am -uré that ne camnunity would alicw
treatinent of sewage within the area of settlement if
théro woe anv | -siiifity of having it dome outside
For the nrorer B%. ! ¢ iat *reatment of <ewage, no longer
petiod than is feasible should elapwe after evaeus fon
We hive srenved ‘e=pert evidenee on the yoint and it
waz unifersally’ conc’dered that the Jength of tiwe
whi*h would elapse beftrr -~ovoa eould b trected
wnder our system vould not br d leterious  Of edurse
thebrrtieatly it sh-u'd e tr-abed as eoon as possible,
hut there i~ nc objrton o long ac the length of time
is roasonable, and the length of time involved at Can-




berra would not- be excessive. From the furthest point
of intake to the outfall—that is, 9 miles—~it should not
be from five to six hours,

8 o Mr. Bumford.—If a concrete pipe is to be in-
treduead muto the tunnel instead of building m situ,
1t musy o reinforced, and then the concrete would:
not requirs to be more than 3 inches or 4 inches thick.
We have Leen Luilding e wtn, It seoms to ustobe the
cheape t fiem of workmg, A 3.in. thick concrete pipe,
~ithout iuinforcement, would not hold' together. A
prpe, nct renforced, would requure to. be from 9 inches
10 10 jnches thick, which would be too heavy a load
to handle, to get it down the shaft and into position.
‘The oviform sewer has been adopted to get the invert
wto a emall radius, which improves the velocity of the.
flow of the sewage. A big radius.does not give a small
wet perimeter, A lot of the section already driven
has been timbered. .

9. To My, Mathews.—In the earlier stages wo will
have difficulty of flow. Wilh a population of only
5,000 or 6,000 I think it will be necessary to fiush
the sewer Hy from the Molonglo, and pay some
attention {o it; but as the population grows, we shall,
w all probability, have a discharge of 50 gallons per
head' into the sewer, We havo allowed for a velocity
of 2.3 feet Ler second, which, I think, is quite reason-
able. T wuuld not purmit starm water to go into the
b.owogial treatment plant, but, m the carlier stages,
wo might usc it for scouring purposes. Wo must flush
oceasionally when the population is low. Mr, de
Burgh was exercised en the zame peint, and came to
the concluzion that it would be the proper thing to
do to overcome the difficulty oceasioned by a small’ dis-
charge in the catlier stages of development.

10 To Mr. Parker Moloney —The Melbourne sewers
are concrete. The Geeleng cewer: are reiuforced cou-
erete piper, and these have been extensively adopted
by Mr. de Burgh in' New South Wales 1 have hnd
& discussion with him, sud I was going to get further
information from the Monier works in Sydney. We
determined that it wae cheaper to build in concrete
‘v «itu The governing factor was that we had the ag-
gregate and the sand, and that the use of brickwork
was cut out Ly ihe increwced cost of wages. I do
not think the price of labour will be reduced until
we have euongh pcople there to make Canberra a
centre. The estimate of £6 por lineal foob is based
on the work alréady done, taking into consideration
the increased cost of cement and labour We have
already constructed about three-quarters of a mile of
concreto sewer.

(Taken at Melbourne.)

THURSDAY, 151 DECEMBER, 1921
Present.:
Mr. Gregony, Chairman.

Senator Plain, ' Mr, Mathews,

Mr. Banford, | Mr. Parker Moloney.
Perey Thomas Owen, Director-Genoral of Works,

Depurtment of Works and Ruilways, reealled and

Ffurther examined,

11, Po the Chairman.—The cstimates of the cost of
the main sewers as proposed in the departmentai
scheme and set out in detail on page 31, appendix D,
of the first general veport of the Advisory Committee
may be accepted as correct. The estimated cost of the
treatment plant for a population of 6,000 is £18,000,
and for a population of 12,000, £36,000. It is ap-
proximately £3 per head, but that figure is indefinite,
because. the form of treatment has not yet been de-
cided wpon, and I again advise the Committes that it
should not decide earlier than is necessary to-commence:
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the work of installation. The activated aludge tr
ment in New South Wales has, I gather, from Mr.
Burgh, shown solue disabilities. It may be that
shall recommed ‘for Canberra. the simple ‘biological
treat but wk o tréatment is, £3 Por head.
is set down as a reasvhable figure to cover it. ' The
area which the inain sewers will serve is véry largs,
because brancli rewérs will radiate from them and will
cover practically the whole of the city plan. The dis-
triet roticulation sewers for a popula of 6,000
people are éstimated to cost £38,400, and: for & popu-
lation of 18,000, an additional £76,000. .In régard to
the population that will be at Canberra on its initial
occupation, I cohsulted the sectetarial ‘h ads of De
pattments, and the results of my inquiries  ave.
bodied 1n a schedule to the :Advisory Committee’s
port (page 35). Those forecasts are open to medifica-
tion from month to menth, Forinstance,. it i pog-
sx!ﬂe‘ that fome Departments may bse much reéduced
within a year or two. Bub that schedule reptésents.
the nnhciﬁaiions of tho heads of Departments at theé
date at which the-report was framed. The gross costs
of the sewerage sciome are shown in appendix ‘“H"
of the Advisory Committeo’s report. o

12. 7o Mr. Mathews.—Eslimates as to the stafis that
will be at Canberra. during the course of construction
and afterwards ave also contained in the appendices to
the report. We ascertained, as closely as possible, the
total population dependent on the members of Par-
liamont and: the administration, which would be col-
locted at Canberra in the first stages. The first, stage,
broadly speaking, will be that in which all the Sentres.
of adminiztration, except defence—military, naval, and
air forcos have been ‘Lransferred to Canberra. I con.
sulted the secrstarial heads of those Departments, and
alvo- General White and the Navy Boafd, and they
were: agreed that the Defence: Departments must ‘be
transferred as one umit, or not at all. When Parlia-
ment fivst assembles at Canberra, the Dofenice Depatt.,
monts could be represented' by secretariats, and' the
central administrative staff would' move to Canberra
the second stage. The town of Queanbeyan is not
wewered, and' that fact has receiyed consideration by
the Department. Jt would be possible to. gravitato
from Queanbeyan, but from Gir point of view, thav
would not bs advisable. The. existing conditions could
not be allowed to continue alongside a properly sewered
Federal' Capital, but the sewering of Queanbeyan is a
matter to be undirtaken by the State Government, be-
cause, although the Commonwealth has water rights
ovér that area, it is not part of the Federal Territory.
If the proposal to establish an arsenal at Tuggeranong 'is
proceeded’ with, that centre Will have a separate scheme
of water diatribution and sewerage, Tuggeranong, could
be linked up with Westerh Creek, but the distance is
too great and the cost would bé excessivé, The sewérs’
at CanBerra will follow ‘the roadways,, as far as possible
without incurring' undue expense, and increasing the
engineering difficulties of construction. It is assumed that
in the course of years. the whole 6f the .area through
which' the sewers run will be populated. Unless we
lay an inverted sewer syphon, which would not be. good
practice, the concrete channel will cross the: bed of
the Melonglo, and will be exposed for portions of the
way. If wo donot use an invert, the crest of the
sower will be above: the present level of the Molonglo.
One method would be: to discharge.over tha top of the.
sower, and the other way would be to put in water
gates and' allow the water' to go cleat. We might meke
o dam of it and back up the Molonglo,. but that would,
raise the level of tho river 4 feet or 5 fest ab the
tempovary bridge, and- T would not like to.do-anything
to jeopardize the existence of that structure. It is
necessary in order-to maintain access from the northern
to the southern side. of the city area. With normal
floods, the bridge would not be jeopardized, but if .an
abnoimal flood happened the result would be serious.
The project is to carry the sewer along without an
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ifverted, syphon, but I have not yet finally decided
whether to ‘back the water up or Lo inatal water gates,
50 that the water may go clear, That question will
probably be. diséussed: by the Advisory Committeo at
its moxt meeting, Difficulties would be created: if we
attempted. to connect fromi D back to -the wrstern
portiof of-tHo city. We must have a gvadient of' 3 feet
tonthe mile, :and ‘a. connexion to D would involve a
tremendois longth of sewer. The developmont about
the civic.«centre is likely to be closer to B and to D
Wel regard, tho crossing’shown on the plan before the
Committee as favorable, and it gives us rock ‘for our
foundations.

13. To AMr, Parker Moloney.—The tveatment plant,
if the biological system be-adopted, will be.at the end
of the outfall sower at Western Creek. After the sew-
ae has beén treatéd in the anerobie tank tho: cffluent
will be lifted and distributed by pipes over the ground,
in. order’ to aveid eny direct disci’nisrge into the Mo-
longlo River, Tho treatment. tanks will be about half
a mile from the river, and that will be quite sufficient
if the &ffluent is-'to be distributed over the ground,
because; after leaving the auerobic tank, it will be
puinped another half & mile hefore being distributed.
Thee process. of ln{ing the maiii sewers will depend upen
tho-number of shafts wo sink. Wo calculate to finish
the-whole work in ‘three aud-a half years That meare
attackings the outfall sewor and the wecfion A to ® in
the first year. Unless we do. thet we shall uiot com-
plete the woik in three and a half years The daily
progress may' be- 5 inches or 6 inchew or several feet,
actording, 10 the uature-of the grrund in which we are
driving. I should say that tho actwal driving and
finjshing will not average more than 2 feel per day
Deviationa:in t! t on the plan are duetoa
desire to avoid dopth of shafts, to.heep awny frem the
river; and to follow the roads ay much as possible.  We
might have. obigjned & moro divect route by carrying
the-sower along West. Lok way, but that would mean
deeper shaifts, which must jnercase tho cost. The whale
of the work will be: dono by tunnelling. Open con-
struction is impossible, hecause of the dupths to which
we hiave to Jay the mains, The depth is determined
by the. gradieuls and the points Lo which we have fc
take tho sewerage. For instance, the: depth of 1)
dominates the. gradient from A to 1). The main sever
will bo laid at a_considerablo depth, but the distriet:
will' be only 8 feet to 10 feet beluw the surface.

14. To Senator Plain—Up to the present time we
have had no great difficulty in getting labour When we
were doing sewerage work ab Canberra previously, some
men did give us. difliculty, but, on the whole, T think
we had a very fair lob .of workers, Wo certainly have
hadl -0 very good. lot durin? the past few months. e
shall. yequire miners for the driving of theso tuumels,
and the.selection of them will not be restricted to any
State or district. The estimate given by the. Advizory
Commi is only approxi The tteo ou
lifed, & general scheme and said at page 4 of the re-
port— . .. .

. Upon' recoipt of advice that the scheme outlined

_in this first general report is approved, the Com-

. mitteo. will thep: be; in a position to advise more

fully upon the other subject mentioned in the
Order in Coungil, namely, proposal for the de-
, sign; and construction.of -the.necessary works, build-
ings, and services. .

It ‘would have been. & mistake for us to have gone into:
the scheme in greater-detail until the general principle:

had been affirmed. Our investigations, so for, lead to
the conviction that.concrete built in sitw will be cheaper
tlian bricks for the mains, even if bricks aro obtain-
able at half-the present price. I think that the stiff
plastic bricks would be. durablo enough, bul if we used
bricks having considerable porosity, such: as: the Mel-
bourne and Sydney bricks have, and: they had _any
oonsiderable, quantity of lime in them, we might have
o s . TR o

»
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trouble in the courso of time We do not inelino to-
wards the w-o of congrote pipes berau-c we thimk they
would be mote costly’ than conciete bult .n wtn Not
& very great deal of conerete will be required, and it
will Tie nuxed at tite spot where the men are working.

15. To Mr. Bumford.—including the people 8t
Acton, the poser louse, the brick voik., and the
farmets, the present population of Canlerra mu-t bo
about 500, At Acton, Duntroon, and the power house
amall soptic tanks are installed  The euttages at Auwmslie
are served by a small distriet sowr, which will
oveutually run iuto the main sewer, and at the end
of that is & small tentative system. ‘The earth pan
gystem is used to a small extent in the territory, and
the mghteoil is,buried 1 trenches I think the necessary
care 15 taken to sco that sewerage 1s not washed
out of the trenches into the river by heavy rains.
After crossing the river the cuttings would be too deep
to permit of the effinent from the anerobic tanks being
carried in an open drain.

16. To Mr. Mathrws—The sewerage will gravitate
from A to the outfall sewer, where it will be treated,
probably in an anerobic tank From there the com-
paratively pure -eflinent will be pumped aud spread on
the land.

17. T the Chaivman - The workmer who will be
employed there may be divided inte tun cla=es  Some
will bo employed on the main ewer, and they will re
quire to be suitably camprd alorg the cewer  Tater
on, a large budy of workmen wi'l be emplayed upon
buikding and’ enginecring eon-tructinn in the eity
aren. It i- proposed to accomnuulate them with a fair
proput of familics, in {h buillings $hat were
erected for the internment of Germans duving the
war, and to run a small train service i
and from the civie cenlre. It the pr ne pul for
watd by the Advicoy Committee out there
will be envugh men emploved to worrant the yunning
of a tram serivee. ‘The internmint rump is being im-
proved. Tor instance, we origina'll used cheap mal-
thoid roofing, with the ideasthat the internees would
toe aud sand them, We ar gradoally substituting
golvanized iron.  The camp. is rquipped with waier
upply, sewerage, avd-eleciri ight, ind, altheugh {he
houses are not first class villa , workimn m will get <ome
ecmiart out of them, and th dwih can be 'nmde
botter thin they are at present W oar dividing o
portion of them into small flafs, .nd doubling the
partitions in order to give grealer privacy. There is
no: proposal: ab present to ercel workers' homes at Can-
beria.  The men would get the camps at very low
rentals, and we propose to make them quite confort-
able, Some of the workmen at the power houso livs
at  Ainslie, but until a man is reasonably permauent
he cannot expect to have a coltage. In regurd to the
method of construction, v idea is that the scction
from A to the outfalls should be done departmentally,
and that the section A Lo B should be done by
tract. Of courss, it will be necessary to first sink
shafte for the information of likely tenderers. Electric
power, will be availublo t& either the Department or
any contractor engaged in the comatriiction «We have
wir compressors in stock, which will probably require
overhauling, ‘and if we have any over aud above the
number requived by the Depariment the contfactors
will be allowed to use them. All the power necessary
for operating the rock drills will be available. In the
soction A to the onifall, there <can be wo_ certainty
as to the natwr  of the country that will be on-
countered, If that were thrown open to public tender
we should be asking econtractors to tender on an un-
known basis, and they' would have to submit a prico
that would cover them against emergencies. For that
rearon, we consider it beller that the Department
should do. that work itsell, In the past we have
carnied: out eugineermg works very econcmically. We
coutd grapple with the whole of the proposed works,
but I would advise 1he Minister to lot the section A to
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B to a coutractor; subject to.a reasonable price bei

H ° 8
terdered, in order to have Lwo authorities attacking,

the joh.  Of course, the Department would preparo
etimates bifore colling for tonders, and if the con-
trast price wero u good deal highor than our estimato,
T would' advise the Ministér to instrict us to do the
work  Tn conuexion with the Stromla and' Red Hill
resarvoirs, the day labour cost bent the lowest tender
by £3.000. We have the enginecring knowledge, and’
wo are us well able to carry out the work as is any
contractor, but T would bo inclined to lot the A to
B seetion tocontract, in order to assist forward the
Canberra scheme, by the: very fact of having two con.
stricting authorities on the job. The price of cement
15 shill fluctuatimg, but we have to baze our estimate
cn some price, and I will let the Committee know
what cost: we estimate for coment. We have a fair
quantity in stock. I am reminded that in 1918 Mr.
Hilk estimated that bricks could be turned out at Can-
berra at 59s. per 1,000, whereas, the price for bricks
from private kilns is over £4 por 1,000. I do not
knuw at what prico the Canberra works can produce
the bricks to-day, but I know that current alone costs
155 per 1,000, T will let the Committee know how
mueh per unit the brick works ave being charged for
current, T will also supply alternative estimates of
the cost of the main sewers in reinforced conercte pipes,
brick, and concrete buile in sitv. The filling required,
if reinforced conerete pipes are laid in the tunnels, will,
vary according to the nature of the gronnd. At the
hauvches scme poor concrete would be used. for filling,
but the filling elsewhere will depend on the extent of
the cavation and the nature of the country. If the
cavation s slight we might dispense wilh filling.

(Zaken at Yarralumla, Canberra.)

1tvu DECEMBER, 1921,
{Secrronar, Comyrvree.)
Member® preseni:

Mr. H. Greeony, Chairman;

Senator Plain, Mr. Parker Moloney.
Mr., Mathews,

Thomas 1Lill, Chief Engineer, Depnrtment of Works
and Railways, sworn and examined.

18, To the Chairmun.—1 have been mauking investi-
gutions and preparations with respect to the Capital
City sewerage proposition as submutted to the Com-
mittee.  Somo. work was dome in the divection of
carrying out the main sower some years ago and was
stopped, since then nothing further has been done. The
purpose was to construct the mein sewer from the city
bonudary to what is known as the Eleven-mile Creck,
the treatment works to be estublished there. Since that
period further reports have been provided upon the
subject.  Mr. C. E. Oliver, M. K., recommended the
treatment of the sewage withm the eity iteelf, pro-
viding for eight Emscher tanks, the effuent to be
eventually *discharged into the ety lakes. I under-
stand that Mr, Oliver's opimon was that there would
be no ubjection or danger fiom the diseharge into the
lakes' or the Molonglo, following upon the treatment
in the cight io tuclie treatment tanhs which he pro-
posed should be placed at dufferent points throughout
the city. 1 am aware, further, that Mr; E. M. de
Burgh, M.LC.E., Chief Engineer for Water Supply
anld Sewerage, Department of Publiec Works, New South
Wales, has also reported upon the project, He has had
ccu-iderable experience in the construction of sewerage
and treatment schemes in thas State, welnding  the
Sydney systems. My, de Burgh is a member of tho
Federal Capital \sisory Comumittes, and has reported:
fully upon the scheme for this place. 1 have studied
the variows reports and methods, and' 1 am still strongly
of opinion that the carrying out of the scheme which

. g
has already heen beguy, aud for biologiea) treatment
at the main outfall on Western Creck, is cssentinl, L.
would never coneur with the suggested treatmeut of
the efiluent within the city proper. It is absolutely

necessary that the sewage should be taken. the distance,

proposed outside of thv city.  With. respect. to. the

work uponthe main intercepting sower on. tho séuth, -

side: of the Molonglo River, as shown on plan from
“A” to point marked “B” in the dopartmental
scheme, the same mothod-of construction iz intended—
L refer botl to construetion and- to: formation—nas ‘was.
carried ont in the original work.  The typo of sewer
is egg-shaped, 5 £t. 6 in, by 8 ft. § in, with conerote
block invert. At the point “B* the scheme is to
affect. junctiois with the other main sewers from -the
city, one taking. the flow from the northern aren and
another taking the How on the southern area, as shown
in dotted lines marked on the plan, The northern
main sewer is to go from the point “B,” crossing the
Molonglo, approxi y as far as D College,
while the southern sewer will go ‘from. the point “B”
to approximately the point “E on the plan, with
provision for cxtensions. as,may be required in the
future.  The approximais size of these lesser maing'
as suggested, although not yet dofinitely decided upony
is 3 ft. § in. by 2 ft, & i, oviform. Tho distande from
the outfall at Westetn Wreek to the most distant
Tocality of the city to e sewered is, approximately, 8
miles. . Upon the point. whether it will ‘make any

difference in respeet of the proper biologieal trétts .

ment of the sewage, I would expect somo- change to
take placo in the course of the flow virying with the.
length of the flow; but the distance it this propésed -
scheme s not an extremq length. for dewage to be con-
ducted.  For example, it Melbouine, fromi Surtey
THills to Worribee the flow takes about tivo and g lalf
days; but it is iot trented biologically thére, as is Liere
proposed. ~ Upon the quéstion whether, if the périod
wore exeessive, the biologieal treatment would not be
successful or thoronghly effective, I ean ouly say that
there is nothing in the length of the mains hete pro-
posed which should b in miy way hamnful. T cor-
tuinly see no objection from that” point of view. I
have just mentioned that from the point “B” on tlie
plan the pipes will be of similar capacity. The two
main sub-branches will be reduced in size and the ré-
ticulation lending off therefrom will be further re-
duced, oventually finishing with a 6-in. pipe. I am
asked. whether full examination. has been made so that
there shall not be: the slightest doubt that, with the
retieulnting pipes into the main sewers, the whole 6f'
the city aren will be capable of being dealt with.
That has been fully considered, and there is i doubt
whatever,  There- will s no question of stormi watkrd
being permitted to enter the sewers: If gll sforin
waters were intended fo enter, thé size of the gewérd
would' have to be made so lirge that they would: ba
inordinately expensive and considerably ‘more tHan
adequate for the sewerage system. Furthey, it is ob-
Jectionable to' use the sewer system for the twor pur-
poses.  In dry periods the urinecessarily lirge maips
would' be_earrying a very small volunie, and' the re-
sult would be a lack of cleansing facilitiés. The inflow
of large quantities of flood watbr would dls6 affeet the
biological plant.  The treatmient at the othidr iid of
the system would be very seriously involved faot,
there would have to be methods provided for deviating
the flow to prevent the tanks from being flooded: out:
The gystem.of lnying the sewers would be- by tunneHing
where' neeessary, and, where permissible, by working:
ou- the pot-and-drive. system. = Shafts are sunk aboud
every 500 feot apart. Where the lay of the country:
permuts,. the pot-and-drive will be. adopted, finish
off the roticulation with open cut; but there is ot
much: of it which will be capable of the pot-grid-drive.
method. It will Be riceessary; as fav ‘43 ‘patsible; t6'
keep the.line of sewerage above the 1,825.ft. level, be.

caneny that will b the:loyol of the lakes. In.one or two
lages. the sewer will' pass through e level as low as 1,815
'ect, but care-will be taken that the water of the Jakes
is not coptamiyated before sueh time as the ground is
x_iirpdp ug in conformity with. the. design shown upon the
plap.  Genorally, in such enase as I have just mentioned,
tho pot-and-drive methed will ho used; but it will be
y @ case of shaft and tunnel. By the pot-nnd-
¥ gthod T mean sinking at.much shortor intervals
and"driving in between. It becomes n question of the
qost of going down to- o dopth to which the sewer is
to. be 13id, and in some cases it would. be impossible to
pot, and drive.  As regards the main sewer and the
main inforcopting sowers, the grenter part of the work
will bp by twamelling. It is proposed to form the
sewerago pipes by meaus of concrote placed in suitable
mould-boards, packed in, position below., The mould-
boards will be: placed in the tunne} after the drive has
heen completed, and filling up. will then be. done gl
round to the meuld-board, in epntcrete.‘ That will be

but the men prefer canvas. Any other form of ac-
commodation would not be justified, because the work
would only occupy abowt u year: T am reminded of
the deeision of Larliament to cavry ru the work at the
Feldoral Capital continuonsly, and I wm asked whether
better work would not be scenred from a higher class
of workmen, and at a more rensonable eyst, if a por-
tion. of the city of Canbevra were devoted to work-
men's homes, I am not of that opinion. I think that
if men were provided with homes in the civie part of
tho city proper_they would be too far from their work
in the first and second portions of the job. Even if
that' wore not tho consideration, it would bo advisable
to camp them out. I am asked whether, taking into
congideration all such works ns water supply, sewerage
mains, road-making, and general preparations for the
Cupital, it is not cssentiul that workers’ homes should
be provided. 1 say, nu; not for these particular pur-
poses. The former interument camp on the Molonglo
is capable of meeting a great deal of the demand for

dation, and the remainder would have to be

considerably cheaper than a crete pipe.
Inguiries have heon madp, and it is cstimated. that it
will cost, to mnke such pipes horo, about 53s, per foot
run. That sum is simply the manufacturing cost.
Erom theneg the material will have to be transported
to, the- month: of the shafts, lowered and- placed in. posi-
tion and lgid, and then the packing will have to be
placedi araund it.  The actual' cost will work out at'
about £ 8s, 6d, per foot run of tuanel. I estimate
tha cost of the ordinary concrets at about £2 17s. per
foot; that includes placing in pesition, rendered, and
packing, and; overy .other conmsideration. The pre-
cast, concrete will cost £4 3s. 6d. The question of
bricks has also been considored. I worked out the cost
incthat latten respect at about £3' 16s. 8: per foot run.
That: is. with the brick: lining: and: a. concrote invert
block, packed, and everything' complete.  The bricks
for the foot run B -put down at: 195, 6d. for 144, which
works out.at about 90s:, delivered at the mouth of the
shafts,.  When. the.Geelong sewer was tunnolled various
methods were employed.  The configuration of the
country pormitted: portion of tho work to he done by
open eut ; soma.was viaduet, and’ some was deep eutting.
The sewer there was taken to the sea. through pretty
flat country.  Much of the work was open cut, <o that
it is difficult to make a comparison of that system with
this, My estimate for the Federnl Capital system is
£6: por- foot run, as against 95 prior to the war. For
pot-and-drive the cost would be about 10s. per foot, with
tminelling, varying from- 25s. to 755, per foot, waking
an average cost of 50s.por foot. "The eountry to be
dealt. with varfes from. decomposed basult to very
hard rock. Some days we would be able to do 3 feet
per shift, and; ot othér times, only 3 to 6 inches; but
an average all round, based npon previous exp-rience,
shonld be a cost of 50s. per foot. I recall that there
was some diﬂ‘iclﬂty in procuring minors for the original
work at Canberrd, Al the operations upon that much
of the work which has.already been dong, such as hoist-
ing, compressing, and crushiyg, wng carried out elec-
trieallf.  In my esfiymge, I have chayged to the
sewerage scheme tlie cost of main eléetrical cable, and,
in_fact, everything iw ‘conpexion with the sewer.

think- that the costs mentiqned_ ate a little low, having
in mind what can be dané here, and inerensed. wages,

and thé distance from popiluted contres, and the class.

of men. obtainable. T think that a good deal of the
hard rock.work is alveady doup, dnd that we are
approaching. the shale, "That is why I have not
added the ‘Whiole of the diffpronce represented by pre:,
If such were not the
d"be sometivng like £7 10s. rather
thah €8 perfoof run. Provision for bowsing the
workers; T take it, will be similar to that previously
provided.  The men will either be uuder canvag, or
they aan he Biled up in the wopl-shgd at. Yarralumla;

wai and present day rates.

ense, the cogt wy

met by the crection of loeal camps.  We are not pay-
ing increased wages owing to lora} eonditions, because
we try to-handle men whose conditions are sneh as is
preseribed by Wages Boards,

19. To Senator Plain~T do not know of any othor
oity in Austrnlin which has adopted the method of
denling with snwernge as proposed for Canberra by Mr.
Oliver. I know of no place in the world, except at
Emscher, in-Gormany, and certain cities in the United
States of Amerien, My only oxperience of that
method of treatment has heen gnined by reading. The
question of dealing with the ‘storm waters has been
considered. The water will be taken in separate con-
duita and discharged into the river. There is also a
scheme for taking the storm waters from high points
into other water-courses and leading them out through
areas which will' not be in populous vicinities to the
river., T would not care to express an opinion whether
the Geelong sewering scheme could have been carried
out more cheaply if the sume mothod had beon adopted
as is -proposed here.  All cases have to be eonsidered
in the light of local conditions, together with the ques-
tion of the materials available; and, of course, the
nature of the country itself, I understand that rein-
fored concreto was used at Geolong from beginning to
end.  Although there were open cuts, 1 should sey
that the oviform pipe of pre-cnst mould would lend
itself readily to that class of construetion. With re-
spect to_the possibility of introducing pre-cest conerete
pipes which. ought to be rejected owing to a flaw, I
cannot imagine a flaw in an ordinary conerete lining
after- it hag been placed in position nnd' rendered up.
The only trouble would be, with sewers in tunnels, in
regard to what i3 known as the packing;, that is, as to
whether the packing is roperf;‘ made between the
sewer and the roof, and that would apply to oviform
coustruction just as in the case of coucrete in sifu. It
is.very diffieult to.get the packing between the structure
and the roof, T constructed some miles of tunnel in
the city of Melbourne, along Little Collins and Little:
Bourke streets, and I had the greatest. difficulty with
the bricklayers in order to-insure that the packing was
put into place.  The packing is very Hable to. be
scamped ; the same applies to the work on the pre-cast
form.  After getting the. pieces.into position you have
to pack around them, wherens with puttiug the con-
creto into. place, it is. done in lengths, working up: from
the bottom. You are.sure of your work iu that way,
and while you-have good aggregates-such as are obtain-
able here, and with that form of. eonstruetion, I do not
hesitate to say that it is.the best for.sewers. of this type.
When we. get further along, into the-open, the pre-cast
form will be considered. Advantage will be taken of
the deposits of river gravel along the- course of the
sewer.  We are not for from the river at any point,.



and we can get sand also; so that weo: ghall be ablo'td
have good aggregates han iy. With such local edvan-
tages and with the method: of construction such as T
have described, there is certuinly opportunity for doing
cheaper wourk.  As regarls the completion: of the main
sewer, it will be best to do that by day lnbour. The
renson is that 1 am afraud that a good deal of the
ongrnal work, having been left untonched for & num-
ber of years, may have fallen in, and it will-be difli-
enli, thurefore, to speeify.  \s fo~ the other seetion,
e Tir- st General of Works 1s conidering aubmit-
ting to- the Minister the quo tion of obtainitig tenders
for it.  We considered cu{ling for tenders for the fivsy
main_seetian some years ago, aud we put down shafts
for the guidanee of contractors; but the priecs wero
very high.  Our idea for the future is- to sink shafts
at intervals before ealling for tenders, so that con-
troetors mny see the type of ground to be worked. We
will also provide for them to test the nature of any
other part of the ground by means of further shafts.
FEogineering works of this character nowadays, more
and more, Tond' themselves to departmeatal lubour, be-
cause of the dificulty of informing contractors of the
nature of the vock to he met with, which, of course,
ffents the eost very swarkedly,

20. T'o Mr. Mathens.—1 roalize the importance of
continnity of employment, aud that it i» preferable
whorever possible. 1 am asked of it s wor pra-ticable
to make sotue arrangemonts for huusng the sorkmoen to
cover o job of two or three years. My eaperivnee is
that the men are nat louking fur contitmons =wploy-
ment; they very often prefer jobs whicl S.01 not take
them for more thun thice 1o siv months from their
ordinary avecations and their hume wwns. O ex-
perience at Canberra is that the conditions are such
as to drive the men nwsy, [ think the ol matie condi-
tions and the laek of ecity emironment generally de-
tract. from the men desiring to siay hre, W th the
elugs of Iabour to be employed on the sewer T do not
think that the question of Tausing shonld L considered.
The question of the speed of fluw through the yuains,
in the hight of suc ful liolugical treatment at the
outfall, has been elosely examined. Tt is confidently
expeeted that there will be no diffienlty in this dicwe
tion, even in the periods of smallest flows.  As for the
margin of safety, I should sav that that wanld be
matter of gyday. T do not enre to use the-word * safety ”
iu this respect, but 1 might add that the fresher the
tlow the more it respouds 1o trentument. Tf the flow
were o take three and a half days instend of two and
a half, as has been suggested, I would say that both
periods are too lung. 1t is o matter of hours, Tn the
initial stages of the populution of this eity some small
amount of flushing mav v, b that is a
very common requirement. s have {o be watehed
and Au<hing undertaken, and there is never any de-
Jeterions effeet upon the treatment.,

21, To Mr. Parker Maloney~-1 aw ashed whether
an egtimate has Leen made of the loss oerssions | owing
to. the: abandonneent of the work already und-
That has been tnken info cousideration only approsi
mately at this stage. We bate not cntered juto the
already coustructed portion of the sewer tet. T can
ouly go into the guestion of replaccient of plant and
spplidiees, thut acadd cost, werbaps, £3.000 01 £4,000;
but. we have not yet pumped the sewer out. My esti-
mate of £6. per running foot covered every considera-
tion, and it was based upon the knovledg- of the farts
exist'ng in_respeet of the previous work, which cost £5
per foot. I do not estimate that there will be a redue-
tion in the figure, but that there will possibly be an ad-
dition. To-day there must be considerable differences
in the cost of materials, and in the cost of repairs and
renewals.  Theve is also.the factor of higher wages, On
the other hand, we'have got thrangh some of the hardest
part of the ruck, With respect to the quality of the

brioks manufactured heve, I think that' they &
than those made in Mellionrne. I allowed’ fo
of the bricks, delivered on 'the job, at £3 173,
£8 18s. per 1,000, Taking: all the. faclors into, acduitnt,
I think that the estimate is as near ns can Y6 aséor-
tained: The type of brick. manufycturéd at Cdnberrn
is an excellent kind- for use in sewer constriction, as
its absorption is low. “The pot-nind-tri metliod is
possible upon' this work, heeanso the men will be ywork-
ing under botter conditions, and' the amount' of “votk
to bo-done: per foot run will be less. Oido e gét put
of the maift sewer and the waii intercopting seivers,
and 8 portion of the other smaller sewors, a greit deal
of the work will be pot. and- drive or- open cut. Fob
the main sewoers it will'be a_case of shaft and tnnnel;
then, as the sewer gets:smaller and’ neaver to the sur-
face, ‘tho construction wotk will be easier: Tn order
to earry ent the work-most effectively riglit-through-the
jab should certainly he continnous. T do not expeet
that the work whieh has been doue and has been. aban-
doned will prove to bo ultintntely less effective than
thai, still to be tndertnken, but it will certainly ‘ot
be éasy to.pick up:again,

22, T the -Chairman—1 have read the report of
Mr. do Burgh contuined in the first general report. of
the Advisory Coemmiitee, and T nagree with his cone
abicions and the cstimates set ont,  The-estimated cost,
with the main sewers, is £814,500. That includes the:
st of £36,000 already expended, but the total does not
embrace: the cost of the-treatment works. The cost of
tho works per head of -population will probably be in
the nnighbourhood of £8. T am.asked to view the pro~
jeeted work from the stand-point of earrying, it.out for
private entorprise, and I am asked whether I would
endeavour to concentrate in order to obviate the ex-
penditure: necessnrily ineurred upon the scheme as-r
wholo, in order to- keep down the capital cost-ns fdip as'
possible in ace with the populati That is, in
effect, the intention, The two-yenr period has been de-
eided pon: with an iden. of concentrating the. whole of
the job within that period.  The total population esti-
wated i the first five years following upon. the- open-
ing of Parlinment at Canberra is about 15,000, That is
1o sy, in the first three years the number would be
ahoul 6,000, and. in a subsequent period of abont the
amne Jength the total would: be from 15,000 to 18,000
Tpov the guestion whether it would not. be wise in. the
enrly stages to avoid the cost of the eonstruction of the,
sewer main on the north side.of the Molonglo, that in-
volves & question of policy; but it appears that the Ad-
visory Committee Las kept that in view by suggesting:
concentration within the two-year period. I am not in'
a position to say whether it is necessary to build up the
northern portion of the eity during the early stages of
parliamentary occupation. I eamnot say, either,
whether it would be well to anticipato anything in the
nature of the establishment of eivic eontrol during tha
earliest stages. The basis of Mr, Griffin’s plan is. for
the distinet development 6f the civie centre.on the north
side.. If there were no such project, I should' say, as
an engineer,. that there would be for greater oppor-
tanity for practising economy by construeting, the neces-

sary services for the south side of tlie river only. The ,

conntritetion of the cottnges upon the permanent civie
site w'Il nceessitate laying the sowers to that part of
the capital eity, with which scheme.is associited the
iutention to lay a’ main to Duutroon College. If the
population of Canberra inereasés as has Been .stir
mated, that proposal will be necessary; but if the whole
of the population at Canberra weie to bg concentrated”

upon the adwinistrative side to the south, the cost of

providing the. basic services on the north side could be
done away with, or, at any rate, considerably postponed.
JAccording' to the scheme, T anticipate that. develop-
mental work will e earried out, for the future, almost
equally on the north and on the south side. To placs

9

the- whole-of the: population upen- the south side, the
rondiwor]rgenernlly will bo grenter. There are, within
the sdministrative sphere, more of the. 200-ft. wide
aventies, This courntry does. not lend itself so readily
-on tho- south, side. as uipon the north to the settloment”
of . population; that is to.sny, on the north of the river
the land:is not so undulating. It is not proposed within
the:present-acheme of. .activitios:to complete the: 200-fi.
avenues, The only:publie-works. at present projected for
‘completion on the northern side is in- respect of school
sccommodation and the railway station, Since the de-
sign. of the whole scheme of tho. Foderal Capital ia for
‘the-conourrent development of the civie and adminis-
‘trative centre, I am of ‘opinion that that should be gone:
onswith: By-the time. the sewer from the points A to
B on the plan and to the outfall iscompleted, the whole
‘of the: work: will be ready. for use. Upon the comple-
tion' of that portion of the main between the points A
and’ B; I think that those parts between B and C and
B &nd F .should be gone on with together; that is, if
thepopulation. inereasos in proportion’ to. the scheme, a8
has already been set-oyt Individual septic tank treat-
ment:is being d for ding the in the
civie aren; that.is to say, only for those that are-built
already.. There-will be.a reticulating sewer to the main
sewerage system to cope with future conditions. I
swould not like to seo & much greater area of the city
treated in this same fashion, however., 1t.is a good pro-
vision for a- -development comprising about twenty
honsés, sach. housing some five people, but it should not.
be« further. ei:tendeg. The. costs all round make such
provision for ‘a small settlement. of twenty houscs ox-
pensive. Jt would be-folly to waste money by installing
small sewerage schemes if the general proposal as has
been outlined before the Committee is proceeded with.
In guch: a scheme as'this we must face heavy initial costs.
in order to put down something that will not need to
be torn up agdin in a year or two. I would hope to
complete: the-main sower from the outfall to the point
%B.” within eighteen months, and then the connexions
could bo-made. Since the first work' was done upon the
gsewer main, costs have gone up in almost every direc-
tion by at least 50 per cent.; and, in respect of certain
lines, ‘the quotations are more than double. Tho capa-
city of the: loeal. brickworks is amplo. The doposit of
shele.adincent to the works looks as if it would last for
another 160,000,000 bricks. The present..capacity of
the: works is 5,000,000 per annum. In estimating the
shale-deposits; I am merely speaking of surface condi-
tions, without goin?‘ down. Then there are other large
deposits of shale close handy. Altogether, the: supply
should be good' enough' for very many years. T am
asked whether, with.a large plant and a.big output, with
no rentsls and with such splendid deposits of shalo,
bricks should mot be produced ns cheaply here as in
Melbourne, I would not expect that, for the reason
that local wages are higher and conditions generally
ate differont. As-to whether the costs should: be higher,
theworks are earried: on strictly necording to the awards
aid conditions laid’ down by the Court. There are no
special conditions gther than in respeet of a fow holi-
days. T might add that the original estimate in con-
nexion with the ‘brickworks did not include the ques-
tion ‘of amortization. The present figure includes
paying. for the plant completely on an output of
100,000,000 bricks.

. 93, To Senator Plain—The biological treatment at
the outfall will be of such a maturc that it will not
be ‘egsential to- spread the cffluent on the Jand. Provi-
sion. has. been. made, however, at Western Creck fqr
3,000 acres. That aren has heen reserved. The soil
varies-in. the creek bottoms from sand to gravelly clay,
which, has been tried for ghsorption and found very.
fair; but it is not-expected to .load that large area
.heavily, The-idea is that the effuent will be-spread on
the.land not to: exceed 1 foot per annum.
.

(Taken at Sydney.)
TUESDAY, 20tn DECEMBER, 1021,
(Secrionan ComMIrTEE.)

+Members present:

Mr. H, Greaory, Chairman;
Senator Plain, Mr; Parker Moloney.
Mr. Mathews,, ) .

Ernest Macartney de Burgh, Chief Engincer for Water
Supply and Sewerage Department  of Pyblic
Works, Sydney, New South Wales, sworn and
examined.

24, To the Cheirman—L am a member of the Fede-
ral Capitul Advisbry Comnuttes, which has furnished
its first general report to the Govermment, together
with a special report by myself upon the Federal
Capital sowerage, 1 have carried out the large
gewerage works in connexion with the eity of Sydney.
The greater volume of the sowage here is discharged 1nto
the ocean untreated. Some sewnge 13 also treated inside
the hends at two works, one at Folly Point and the
other at Balmoral. The latter works aro septie treat-
ment works, and' the Folly-Po'nt Works are, at present,
almost entirely working on the activated sludge pro-
cess. I have in hand, at present, the construction of
an. occan outfall sewer which will cost between
£2,000,000 and £3,000,000. This will intercept the
sowuge af present going to those two treatment works
and take it out to:the.ccean. The latter, in' my opinion,
is the. most satisfaclory manner of dealing with the
sowage, The activated sludge treatment is'not. at all
in tho nature of what is known as the Emscher treat-
ment. For a large city; it is preferable to discharge the
efffuent into the ocean if that can be managed. I am
responsible for the.design and construction of the water
and seworage services of various towns throughout the
State. There arc.a number of towns having a sewerage
system, but not as many as we would wish. In Goul-
burn, for example, the pregent populat'on served by
the sewers is more than 9 000, Pravision has been
made for sewering to denl with a pupulation of 31,000.
That is with septic tanks and aeration troatment ‘The
cffluent is disposed of on low-lying country for cultiva-
tion purposes. The works are immediately situated on
the Wollondilli River, and it is found desirable to pass
the offfuent over the land, which is a good principle
anywhers if it can bo.so planned. Whether it.is abso-
luely' cssential, T should say that that depended on
circumstanees as to the degree of purity to be obtained
and thevolume of water in' the stream to-be discharged
into; that is, as regards the dilution,  Where land'
trentment after aeration cannot be arranged for it
miy be necessary to substitute a. second aeration.
Wilh respect to ‘the question of the offensive
nature of the septic treatment, I would not say
that it would prove offensive a mile distant. All
troatment works have an odour. You raumet treat
sewage withont g'ving off something. You caunot treat
the: sewage satisfactorily without some smell Tt is a
condition. attached' to passing the sewage: [hrough cer-
tain changes. I have before me a list of cleven towns
which have been sewered and have the septie treatment
installed. Bathurst is ope ef these. The population
served when the -stem ena put in s fow vears ago “vas
estimated at 8,660, and the treatment works prot #ded
for 10,000, The des'gn of the main sewers provided
for n growth.of 24,000; and the cost of the eeheme sac.
£49,000, which. wzs at ihie rate of £6 o head for the
then existing population of 8.000, That eost innlednd
all the retieulation. Thrse treatment works are quite
near to the town; certainly within a wile and helf of
its centre. Weo put the rain sewers in to suit the fore-
cnsted population. The: treatment works could serve



for the population shortly to be ih Sight. Those worka
can always be added to as the need bocomes imperativo.
I have mentioned that I prepared a report. in con-
nexion with the sewernge of Canberra, and ‘I havo scen
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bink 6f-tho Mologlo, whoreas thedesigner's Hlan- pré:
vides. for thnt'port!l?'on' to bo established:on tho riglit.or
northern side. I ropeat. that, to bear in mind the de-
volopment of Mr. Griffi’s plan, the. two areas should

provious reports on the same subject, g that of
M, Oliver. The work consists of & majn tunnel sewer
from tho point marked: *“ B.” on the plan to Western
Creok, o main 5-ft. 6-in, sewer, with smaller sewers,
The total estimated cost of the system—not for the re-
ticulation,, and exclusive of tho treatment works—is
£314,500, That includes the wholo of the main sewers
recommended at. the present time, The period during
whigh the efflucnt is conducted through the. mains is
apt to make a difference in the treatment. So far as
the di: in the Canb scheme are d,

should sny that the effluent can be treated when it ar-
rives at the outfall sutisfactorily. T am asked whether,
if the works were situated a mile closer to the town,
that lesser distance woyld le a source of gronter:satis-
faetion. That matter has beon very earofully con-
sidered.  Tlowever, a certnin portion of the work has
been: done for some years, and: thnt commits one to the
completed project. The then Director of Public Works
in Now South Wales—Mr. Davis—favoured stopping
at Yarralumla Creck., As to whether anything would
ba gained by snving that mile of sewerage, the point is'
that all the tunnelling over that mile has already been
done. The work has been chiefly on that partieular
length. Tf the excavation is completed, the amount of
saving would be comparatively small. The wisest
course would be to finish now to Western Creek. It
would be batter to complete the sewer, and that would
obviate the necessity of having to move the treatment
works at some future date. Even if T were dealing with
the scheme afresh from to-day, I would carry it out to
Western Creek. As for the exact character of the work
to be done, that would be entirely a inatter of compara-
tive estimates on present day prices, A satisfactory
job ean.be done with either reinforced concrete, brick,
or concrete in sifu.  With respect to construction on
the briek-arch system with a conerete invert, we have
found with the oviform sewers, for instancey at
Vaucluse, that where the tunnel gets down to 3 ft.
6 in. by about 2 feet wide it pays to make the lining
of the sewer, and introduce it info the tunnel, and pack
around it. The bizger the sawer gets the more doubtful
is the ecanomy of that practice, and when we get to the
big sewers we use tho conerete. T wonld consider a 3-ft.
6-in. sewer as a small one. This is a matter which must
depend on the local conditions. The time at which
the work at the country town mentioned was
carried out needs to be borne in mind, of
coursp, in. making any comparisons with the work
at Canberra. With respect to the extensions
of the system at the Federal Capital, T had
in mind' that they should take plrce from the point
marked “B ” to the power station, and simultansously
to the point “F.” TIn accordance with the instructions
given to the Advisory Committee, the objective was kept
1n mind of building up the northern, or civie, side simul-
faneonslv with the southern, or administrative, side of'
the Capital area, ‘1 should say: that if we were to
proceed sololv with the sonthersi portion at first, it
would be likely to interfere with Mr. Griffin’s scheme
generally, What T mean is that, if expenditure iz in-
curred and buildings ereeted onlv on the one side of
the river it is manifest that evelapment on that side
is likely to continue to the datriment of the other, which
is almbst bound to be rétarded and any work whatever
postponed, T am. asked whether T think it essential
that the two arezs shonld be developed at the same time
with # view to following out our instructions to carry
on in consonance with Mr. Griffin’s scheme. If the
buildings for civic purposes were erected on other
loealities than that laid down for them by Mr. Griffin
in his project for the establishment of a civic centrs,
there would:be & vivic atea growing up on-the left-hand

*he loped haud in hand, I feel convinced that, if
development were continued in regard.to major works,
and confined exclusively to the southern bank, Mr.
Griffin’s plan for o civic centre and for the developmenit
of the morthern side would:be imperilled.

’ 24a. To Mr. Mathews—{Che activated- sludge: system

is a more modern method than the septic treatment,

ond it gives n very high-cluss effuent. Thers. is &
ﬁrent: dogree of purification, Jbut it ;produces .a great
enl of sludge, and is véry costly. The treatment. is
purtly biologieal. It specially consista in. the iintro-
duction to the sewage of large volumes of air to bring.
oxygen into contact with the sewagedn the varly-stagés
of its reaching the treatment works, The result ig
that the sewage is quickly treated and the effliént. is of
very high quality.  One can: continuo. the.septic. treat-
ment until an equal degres of purity ds. bbtained, but
it takes longer. In the septic system. tho: xesidue is
mensurably less; I do not think there: would be much
difforence dn respect to the odout, however. The
changes: in the sewage bogin in the sewer and continue
throughout. the: whole of the period.of its travel thrbugh
the sewer. It is not necessarily finished. when it reaches
the tanks, The treatment is completed: in: the tanks
upon arrival.  If, in the early stagés of the Uevelop-
ment of the city, the flow was insufficient, ‘flushing
would have to be resorted to.  ‘That would be desirable,.
and could be ensily brought about.  The presence of
water for flushing would: not interfere with the bio-
logieal treatment. That is to say, such guantity as
would be required for flushing would' net be: harmful.
As for the distance over which the sewage will, be con-
ducted at Canberra, and with regard, to the question
of the satisfactory nature of the treatment, all engi-
neers. prefer to treat the effiuent fresh; but I do not
consider -that the time during which the séwage will be
passing through tho system will be a bar to .proper
treatment,  With a population of 6,000 spread on both
sides of the river, it may be necessary in: periods of
low flow to resort to flushing. The flow of sewage is
concentrated in about six out of the twenty-four honrs,
At the periads of low flow some flushing may be found
necessary. Bath water is s considerable item im: a
settlement of this kind, and the maximum_flow has to
be dealt with over a small number of hours. We have
many sewers where we have to provide for flushing in
the early stages. of population.  There would be no
diffieulty in the matter of water for flushing the sewers,
We prefer steeper grades than are to be found at Can-
berra, but we deal with the country as. we.find it, In
the various towns throughout New 'South Wales wheré
sewerage systems havo been installed provision has been
made in nearly every.instance for the efluent to be nsed
for. cultivalion; but the local authorities rarely ap-
pear to take much advantage of it. They do ndt
appear to bo scized of tho value of the effluent for cul;
tivation purposes. I prefer the spreading .of theé.
effinent for a heavier crop than ordinary grass for
grazing; oue: that involves. cultivation, I prefer the
cultivation of corn rather than the mere establishment
of a sod of grass, The area at Canberra proposed to
be devoted to cultivation purposes is not by any means
idea! cultivation soil, and T would not put crude sewage
on it, but if it is ploughed for crops and the efluent
spread over it I feel sure that it ‘would prove workable;
ploughing the land before putting the efffuent on. is
necessary in any circuinstances. Althéugh this area.
will flank the road leading to the Cotter, along which,
no doubt, many tourists will journey in the future, I
do not, think that the effavium will be-anything: worth
troubling about. People-passing may notice a slight
odour, but nothing very -offerisive. A® to ﬁhefi’ow
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the ares could be extended further towards the
hills in the event of the odour being con-
sidered’ obnoxious. I would not coutvmplate that 1
do not attach any importance to the subject The
gas can be burnt off tho tanks, as is done at plenlty
of places, and that would net be expensiie. L the
Pathurst septic system tha outfall is 14 miles from the
centre-of the city, but I do not recall any eomplnints
havigg to do with bad odours, We have had a ~om-
plote” breskdown of the (reatment for o very hort
pariod at the Rookwood Asylum, due, ;:ml:_x\bl'y, to very
lirge quontitips of antiséptics, so that liquid in the
tank has solidified: But such incidents are extremely
rém; T do not suggest that tho whole system broke
down. It bocomes o mero matter of nsing one of the
other-tanks which. is avalable, and there is no ques-
tion of the system being uncertaifi for any such reasons.
‘Panks vary in their action, but there is less trouble in
tréating a. simple domestic sewerage such as that
from; Canberra than is. the case in large manufsc-
turing districts where thero is trade waste aud the like
entering, the sowers.  The cost of the system for
Orange worked: out at about £10 1ls. per head' of the
population, and, at Albury, at £10 18s. 10d. The latter
schome cost. £65,000. That was construeted on the basis
of » 6,000,population, and the job was begun before the
waty;although it was finished after the outbreak. The
Bathurst work was still older, and it is snfe to say that
if could ot be put in hand at'n price equivalent to £6
per head to-dny; it would bo much more likely to be
£12, or even more.  With respect to the: question of
the cost per head at Cauberra, the problem there is an
entjrely different one.  In these other towns in New
South Wales-one deals with-an existing population, and
ona cdn estimate-the growth.  The places aro estab-
lished, oneknows the arca to be covered; and the people
are situated all close logether, The Federal: Capital 1
a different proposition. No one can say how many
peaple there will be to provide. for at any given tume,
and yet one must provide for a large number, while, at
the. same time, the distances are great. The work at
Albury would scaneely cost double if it had 10 be dene
now, but it might smount to about £15 per head.
‘Fhere is no sewer of the »ize of the Canberra works jn
any of the towns which I have mentioned. Al these
lattet are pipe sewers. The pruspective population
to be dealt with: is. not so large in these places, and, at
tho same time, ‘it is extremely coucentrated when com-
pared with the area of Cauberra. I have: not known
a case comparable with the Federal Caprtal site in all
my experience, 1t represents a problem by itself.,

95, T'a Mr. Parker Maloncy—in my report L cal-
culated, as the total estimated cost of the scheme: to
meat the requirements of a population of 125,000, that
the main sewers, including expenditure: to. date, would
involve £314,500. That total is. jrrespective of re
tieulitions and treatment works. The grand total
would” dpount to £400,000, or more, even for the
early population. I have accopted tho estimates
prepared by the Commohwenlth —engincers based
on. ther expdrience at the site, and 1 have
found' no reason to question them. As to whether it
would, have been wise to establish the outfall neaver to
the city, the difficulty was that no one could tell. whas.
the position woulds be. If the engincers eould have
stated that the Federal Capital would: be earrying no
population whatever up to- given period, they ‘cml!d‘
have made. their arrangements nccoxdingly; but it did
not appear at the time when they put the work
orjginally in. hand that it would: be so long bulove v
populntion bLecame . cotablished ~there. If it wero
uthoritatively stated even now that up lo a given
périod there wopld be only a very small number,
and if one could be given a {;lmrnmeo that th{\t
number would not be exceeded up to a certain
year, the works could be modified; but we would
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stil] be faced with tho plan of tho wity and with the
necessity for providing the necessary services to ﬂ:,e
vnrious centres of actisity ou the busis of Mr. Griffin’s
schome. Concorting, the e-tunate of £6 per foot run,
and as to whether that is the cheepost form of con-
struction, it bocomes 2 question L.tween reinforced
concrete lining or concrete with brik arch, and the
ungincers must fignre that out actually on the ground.
There will not be much difference, however. ~Either
system can be made equally effective. It is purely a
quostion of methed aund of cost.

26. To Senafor Plan.—T am asked whether, if it
were deemed necessary 1o limit expenditure on sewerage
in order to push ahead with other important works at
Canberra, that would materially affect Mr., Griffin's
schome. It would not affect the proposals so far as
concerns the' portion: of the sewer system at present
under cousideration; but, if it were decided to fllscun-
tinie devclopment on the eivic side, there would be a
saving later on. I do not consider that the sowerage
service is one on which expenditure could be reduced if
so desired, at ony Tate, 1p to the point marked “BY
T am asked whether my statement implies that the
work up to the points “E” and “F " ean be loft, alone
for the timo being. That is whero the consideration
of the curtailment of the scheme would begin to toke.
place. The point “B," however, is common to every-
thing. Aceepting: the site for the Federal Capital as
it has been selected, and recognising that, in my opinion,
you must take the sewage out of the city for treatment
at o proper distance—and there should he no compro-
mise in that direction—there s very little to be gained
by shortening the distance or by attempting to reduce
the size of the sewers, because the saving of money
wonld not be in_any way: proportionate. As a matter
of fact, there is a minimum size of tunnel which
can be econcmically driven It is prescribed in
the working awards of the Courts, and there
1s the question of the distance of the shafts
from each other. The work must be carried on
to the point marked “B™ if there is to be a Federal
Capital city at all. Beyond that, as to the course of the
remaining sesers and the loralities which they are to
dra’n, that #ill become a matter for the development
uf the accepted plan of the design of the eity Ttself,
am asked to suppose that the land on which the efffuent
i to be settled inay not be found snitable for irrigation
purposes, and' that it miy become necessary to let the
efluent fiow as best it ean to the neavest stream. We
are relying to a very small extent upon eny purification
on the land, That will be merely an auxiliary. The
cfiluent could be rendered fit and go into the river
without going on to.the land ab all. " As a New South
Wales officer, il is my duty to safeguard the rivers of
this State, and T would be watchful to see that no haxm.
was occasioned. There need bo no-anticipation, of that,
however,

97, To the Chairman.~If it were not intended to
largely develop the area ahout the sower house for &
considerable time, that neighbourhood could continue t¢
carry on with the sept'e tank system, for & while, at
any rate. As to whetlier, if’ T were carrying out the
work, I would' do it by day labour or by enufract, I
might say that we have verenily found diffieulty in
gétting satisfactory contracts. “There has not been
mich competition, and prices have been high. At pre-
sent, a large sewerage Work on which I S\m'vngnged is
being carried out by day Jabour. We invite tenders,
and if they are found: satisfactory snd the firm is a
rood one, we naturally prefer to let the contract. I anm
speaking of the engingers, and_not of -Government:
policy just nows, but, if the tenders are so high that
we know that wo can. do the work more cheaply our-
selves,, we recommend that we take it in hand depart-
m_entpily. That is the practice of my Department,
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(Taken at Syanay.)

WEDNESDAY, 21sr DECEMEBER; 1021,
(Seorronar Comrrres)

Present:

Mr.. Grecory, Chairman B
Senator Plain,, | Mz, Parker Mo]oney.
Mr, Mathews; ,

Horb_e_rt Ernest Ross, Architect and Consulting
Engineer, Sydney, sworn and examined,

28. To the Chairman—~I nm aware.of tho veference.
to this Committee of the mattex of tlie Federal Capital
sewerage system., I am a momber of ‘the Advisory
Committee which has reported thiereon to the. Governs
ment.  Lhave made myself acquairited with the report:
of Mr: Oliver tespecting, the treatment of the sewage
biologically iu variods parts of the city. T most em-
phatically irisist that that report of Mr: Oliver, to-
gether with kis' recommendation, is all: wrong. I do
not oftefi speik s strongly npon*any matter as T feel
in this relation, but the recommendation, is a mioat
astonishing one. I have hnd some experience, and T
have investigated the subject with Professor Chapman
in connexion with the Folly Point sewerage works.. Of
courss, the State Government will not' admit it, nor
will the Sewerage Board, but from the. evidence- which-
T collected T can' assure. this Sectional Committee that
the: odour: and sthe trouble generally. arising from those
aeptic tanks- are matters whicl become extremely detri-
wenth] to. the growth of a residential neighibourhood.
If yoit ean avoid the treatment of. sewage locally in a
populated: locality, it is very desirable to- so so, De-
spits tho enthusinsi of the biological experts, it is a
fact: that the septic treatment of sewage is a.long way
from perfect, as yot. The nctivated sludge method has
been advocated, end certain improvements: have beon
made thereon, but.it.is a long way from right so far.
The establishment of Emscher tanks: distributed:
through a city such as the Federal Capital would'be a
fatal mistake. I am asked whether, in. the-eatly stages:
of a oity’s development, with sewerage pipes & ft. 6 in.
by 3:ft. 8 in., traversing, many rmiles, and serving only
a small population, fair biological t: ient can be

. i, Sy, g4t
best: one. which ean be suggested; that ds, taking m&;‘
account the poculiar conditions of tho-growth of. Oan~
berra, its sparse population; and the necossity for
establishing ‘sowers redlly out. of all propoition to the
early need,
deeidod-npon, one i3 bound to have: troubls i thes
period.  The problem of Ciinberfa: is. ofie entitely by
itself. The estimated. qodt. does appedr to bova. litle
high. T agrec that the presciist method of: constinoting
conercte sections on the -Wworks and fAtting the
afterwards and reinforcing them is. the proper
It involves the establishment of a cortain an
plant, bug its advantage i that you ‘can .inspe¢
pass -the work before it goos undergmum{. -Congerns..
ing the fact that the engineors hive. rép‘ortecbtbgt the.
reinforeed coneréte. pipe hethod’ would. :He- ote
penfive, I might say-that there will be:places-whetd it
will become: riedessary to. make: nsé of that schohe:of
construction;. b I
with. the uge- of

ought to bo ablé to et a twinéln thif cl"ni.‘s.i [ c“éu_x'x‘n‘-y '

a3 cheaply as any tunnel of-
monwealth—chéaper, inde a's. be e C
respect of the work done-in Sydriey aud: Melbourdi
There again, however, tlie’ qiestion of Tabour: aitd
its concentfation in g recogrised labour centre entel
into considetation: If Canbetra weére made a
with 2. special -award and. rate: of wage, t}
wonld be more definite. N

9. To Mr. Mathews.—With respect to-my disngrée

ing with. Mr, Oliver's. reconimendation, I do- not.»knm.w
whether that gentleman’s. experience has been. similar-to.
mine. T have had considerable experience with 4.
number of small tanks all over thé country,
with big city installati The: ¥éeo}
the Advisory Comnittee is- not for any i
ment.at this particular stage. The developmient. of the
treatinent idea is coming on rapidly’. and cannot ‘be
said'as-yet to have been really brought to fruition, In
Baltimore, in. the United States 6f America, thers was.
o very big. system of Imhoff plant, and, -according to,
the technical reports, it was 2 tremendous: mistake.
On. tho other hand, the activated shidge syster-at Folly'
Point is; in.my view, not satisfactory. It has iniproved
in thres years 100" per cent., but th
treafment is rapid, and' our advice is: not to' be com-
m‘itted to anything but-to deliver to a certain-point and,

)y !
expeeted: Tn. the. first few years the biologiéal treat-
ment at the outfall will, bs far from satisfactory, but
it will be so far removed from the heart of the settle-
ment that the unsitisfactory mature of the effluent
need not be a factor in disturbing the population. You
would get. precisely the same results with a local tarik,
which, “nigcessarily, much be just. as much out of pro-
portion. af sonié sthge as the major scheme itself; the
offly' difference being' that you would get the. unsatis-
fadtory condition right under you nosé in your own
héme, 80 to speak, as agpinst having it 7 miles away.
The- suggestion of connecting up the system with
Dintroon Military College, in order to secure - moro.
active flow, -is not material, beeause, in- any case, it
will bo necessary to flush tho sewers regularly during
the early stago of population. Flushing will be esseri-
tial for several reasoms, -ind that must disturl: the
effluent at the.outfyll. For some years the trentment at
the outfall works, "until the population grows, will be
smsatisfactory. I have no-suggestion to® offer for
more effective mothod of treatment, T beliove thitit tho

ion of the C\ ittee is in every way the

system- of,  is adopted, we can then
go ahead,  The placo is sor distant from a populated
aren that if yow chioods to' wait still longer for de-.
velopinent you. can, ift. tho offuéut and- make a sewhgs
farm; without. any diffieulty; or you can givé it.a cer
tain aniotmt of trentment for. liquefaction, purposes
and pump 14 effluent on to the land. Bt the whole
bissiness is 86-omote from. the céntro of " population ‘thiat
you are. in & pgsition finally to get tho most perfect’
ultimate development. It is true that the-road-to the.:
Cotter. River passos néarby;, and. that that Will: carkg-a-
fair number of tourists.  Whatever offonce: may be'
noticed, it-can be-passed' by instead-of havingit all the
time nmong the-inhabitants in the-city.” Tiie ‘nctivatedt-
slulge systeny s the miost’ expeiisive, Therer 1§ tHe:
question of the removal,of the féfidue. I have ex-
amined the ground about Westeri+Créek, ndi altlicugh.
it- is ‘woy, ideal’ foi- cultivation, it is' fairly
2id; no doubt, the shulfge csuld b work
withoitt offénce' and:with profit.  Tlhte-is hot
residué in: the septic as in the.slidgo. system, bt
wéuld not be n grént deal of diffieulty 4n tiie com-
pletion of. botki, processes. e ;

-
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(Taken at Sydney.).
THURSDAY, 22x0 DEGEMBER, 1921,

(Sxorronar ComurrTEE.)

Present:
Mr. Greoory, Chairman;
.Senator Plain, l My, Parker Moloney.
My, Mathews; .

‘Lealie. Wilkinison, Professor of Architecture, University
of Sydney;. sworn and. examined.

80. To.the Chairnian.—T linve scenr the report of the
Advisory € ittes; and I am with the
aceepfed design. of Mr, Griffin for the Federal Capital.
I have not had experience on a large scale of city
Y I am aware that the biological

.

treatmiont of the sewage within the city boun-
daries has bLebn advoeated.  Whether it would
be advisable to have the sewnge tnken to a diatance
und treated, or to live it biologieally treated within
the confines of the eity, depends very lurgely on the
volume of the sewage. to-be dealt with  In the future
it must be got away; but as to whether it would In
adviseble in the early stages, in order tu save exjwnse;
T should think that it could be deslt with, lueally. To
lave . system .ag extensive as 5 ft. § in, running be-
tween. the points “ A and “B ™ o the plan, appears
to me to he-very large compared w'th the service for the
eity aud suburbs of Sydney. T should think that there
‘might be diffienlty in getting a sewer of such g siz - pro-
perly flowing in view of the sl mwmnnt of n.o 1o
which it would be put.  Something in the nature of
flushing, would bo needed,
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